T he use of standardized tests and outcome measures (STOM) has been suggested to improve patient care. Standardized tests and outcome measures contribute to an evidence-based approach to clinical decision making, 1 allow physical therapists to quantify observations and compare patient status between examination periods, 2,3 facilitate communication and continuity of care for patients transitioning from one health care setting to another, 4 increase efficiency of practice, 5 help patients recognize improvements in a quantifiable manner, and facilitate reimbursement under Medicare mandates for functional reporting of percentage impairment. Standardized tests and outcome measures also help identify and quantify impairments of body functions and structures, activity limitations, and participation restrictions. One study suggests that without standardized measurement, "clinical recommendations and resource allocation may be subject to excessive variability, error, and bias." 6 Use of STOM may be especially important in the acute care setting in order to establish a baseline status that can then be referenced by physical therapists in successive treatment settings. 7 Standardized tests and outcome measures may also inform clinical decision making as it applies to making appropriate discharge recommendations. 8, 9 Recently published studies have highlighted the limited use of STOM by physical therapists. In 2009, Jette et al 10 cited that of the 456 physical therapists surveyed, only 218 (47.8%) indicated that they used standardized outcome measures in practice. Physical therapists working in the acute care setting were the least likely to report use of these measures (16%). Additional studies have reported similarly low frequencies of use among rehabilitation professionals. 11, 12 Evidence also suggests that even those physical therapists who demonstrate better knowledge of evidence-based practice skills tend to rely on their clinical experience in order to inform their clinical decision making, rather than on evidence-based research. 13 In addition to highlighting the low level of STOM use, existing literature also highlights specific barriers and facilitators to the use of STOM in physical therapist practice. In 2011, Swinkels et al 14 published a literature review identifying the following barriers to use of STOM among rehabilitation professionals: "lack of time for identification of a suitable measure, its administration and scoring and interpretation of results, lack of administrative support and resources, lack of financial compensation, lack of knowledge (familiarity with, lack of training in), lack of agreement on which measures to use and lack of access to measures." The authors also noted perceived facilitators, including "knowledge of clinimetrics," "support of colleagues in the use of measurement instruments," "active educational initiatives," "expertise and professional support," "mandatory reporting of outcome measures," and "having a master's degree." Duncan et al 15 published a systematic review regarding STOM use by rehabilitation professionals in which similar themes were identified on a continuum from facilitator to barrier including "knowledge, education, and perceived value in outcome measurement; support/priority for outcome measure use; practical considerations; patient considerations."
In a study focused specifically on physical therapists, Jette et al 10 found the most common barriers to the use of STOM were: "length of time for patients to complete them, length of time for clinicians to analyze the data, and difficulty for patients in completing them independently." Given the lack of STOM use as well as the identified barriers and facilitators to use, Van Peppen 12 and his colleagues concluded: "Robust setting-specific tailored implementation strategies based on the reported barriers and facilitators are needed."
The primary goal of this quality improvement effort (QI) was to implement a set of setting-specific strategies to help inpatient acute care physical therapists at an academic medical center more consistently administer evidence-based STOM. The secondary goal of this QI effort was to increase the frequency of interpretation and application of STOM results given that further exploration of how STOM influence clinical reasoning has also been called for in the literature. 16 In order to achieve these outcomes, previously identified barriers to use of STOM were addressed, and previously identified facilitators were promoted in the context of a variety of knowledge translation (KT) strategies.
Knowledge translation strategies have been recommended to physical therapists as a way to bridge the knowledge-to-practice gap in clinical practice. 17 The Canadian Institutes of Health Research has defined KT as a "dynamic and iterative process that includes synthesis, dissemination, exchange and ethically-sound application of knowledge to improve health, provide more effective health services and products, and strengthen the health care system." 18 Recent systematic reviews suggest that participation in active, multicomponent KT activities may result in improved self-perceived knowledge of relevant evidence as well as improved ability to incorporate evidence into physical therapist practice. 19, 20 In this QI effort, multiple active KT strategies were implemented, including mandating the reporting of outcome measures, creation of a local consensus process, incorporation of STOM into the electronic medical record, creation of printed materials, participation in interactive educational sessions, involvement of opinion leaders, and audit and feedback. Each strategy targeted an identified barrier to, and facilitator of, use of STOM (Tab. 1).
The setting for this study was Beth Israel Deaconess Medical Center (BID-MC), a level-1 trauma center in Boston, Massachusetts, with 463 medical/surgical beds and 77 intensive care unit beds. At the time of implementation of this QI effort, there were 24 to 34 full-time physical therapists working in the inpatient rehabilitation department who rotated to a new unit every 6 months. The experience of these physical therapists varied from months to more than 15 years. All full-time staff had achieved their doctor of physical therapy degree, and 2 therapists were certified clinical specialists. On average, the inpatient rehabilitation department received 300 to 400 new physical therapist consults weekly.
Methods

Intervention
Seven KT strategies were implemented over the course of approximately 2 years based on evidence supporting each strategy in the literature (Fig.) . Beth Israel Deaconess Medical Center Institutional Review Board approval was obtained.
Mandatory reporting of outcome measures.
Previous reports have noted mandated use of STOM as a potential strategy to bridge the knowledge-to-practice gap in rehabilitation practice. 21 In October 2013, concurrent with the new billing guidelines introduced by the Centers for medicare and Medicaid Services (CMS), the Inpatient Rehabilitation Department manager mandated the use of functional reporting during an episode of physical therapist care. Functional reporting in the United States, commonly billed as a G-code, will ultimately allow CMS to better gather and analyze data regarding patient function and outcomes. 22 Although the use of any STOM to quantify level of functional impairment was encouraged at BIDMC, the Activity Measure for Post-Acute Care (AM-PAC) Short Form "6-Clicks" was introduced to staff because of the simplicity of administration and ease of conversion to G-codes. 23 At this time, a single easy-to-use pocket card was given to each staff member to assist with accessibility and ease of use of this particular measure.
Local consensus process. The Measures Selection Committee was created to select a specific set of STOM that would be recommended for use to the entire department. The committee was composed of therapists with varying levels of experience and with a variety of clinical interests. The primary goal of the committee was to create a group of 10 STOM that would be appropriate for use in the acute care setting and applicable to most diagnostic groups at BIDMC. The American Physical Therapy Association (APTA), the national professional organization for physical therapist practitioners in the United States, has suggested that providing therapists with access to a defined group of acceptable STOM allows for more efficient identification of a measure to use with a specific patient 24 (Tab. 2).
A secondary goal of establishing the committee was to create a sense of ownership for the project among staff. The creation of a local consensus has been part of successful projects aimed at encouraging physical therapists to incorporate evidence into practice. 25 Additionally, stakeholder engagement has been identified as an important part of the KT process. 26 Electronic health record (EHR) templates. The Measures Selection Committee then created STOM templates for each measure, which were incorporated into the EHR for system. The templates included a variety of relevant psychometric values, such as age-and sex-based population norms, minimal detectable change (MDC), and minimal clinically important difference (MCID), as well as relevant cutoff scores for fall risk, functional prognosis, and/or discharge destination. This information was presented in a variety of sample statements to be pasted into both the objective and assessment portions of a note. These templates gave physical therapists the ability to efficiently 
Figure.
Seven knowledge translation strategies were implemented over the course of approximately 2 years based on evidence supporting each strategy in the literature.
consider and document only the most relevant psychometric information as it applied to a specific patient and clinical decision (Appendix 1). Incorporation of standardized measures into EHRs has been successful in improving clinician adherence to completion of standardized assessments according to previous reports. 27 Printed materials. All physical therapists were provided with a set of laminated pocket cards for easy reference throughout patient care. The information included on the laminated cards included populations for which each of the standardized measures had been validated, test items, and important, setting-specific considerations for test administration (Appendix 2). The provision of laminated materials for easy reference during the daily routine has been used as part of previously described successful multifaceted interventions to encourage evidence-based practice among physical therapists. 28
Interactive educational sessions. Next, this QI effort was introduced to the entire physical therapy department staff between June and July 2014. At that time, participation in an educational session was mandated for every full-time physical therapist. The educational sessions included a review of the benefits of using STOM as part of regular clinical practice, as well as the presentation of the work completed by the Measures Selection Committee. The presentation of each measure included key points regarding proper administration, psychometric properties relevant to clinical decision making in acute care, and considerations for application of STOM to specific patients. Such educational meetings have been shown to increase the use of clinical guidelines including the use of functional outcome measures by clinicians. 20 Given that KT is a continual process, the promotion of STOM use was also included in ongoing department-wide, interactive educational sessions, namely, Case Conference and Journal Club. At a monthly Case Conference, the selection and interpretation of a STOM was often discussed in the context of a specific patient case. During Journal Club meetings, staff often critically analyzed the literature supporting different STOM as well as their established psychometric properties. Often these educational sessions resulted in new information that was then incorporated into existing materials available to the staff. Participation in journal clubs has been used as part of previously described successful multifaceted interventions aimed at encouraging evidence-based practice of rehabilitation professionals. 29, 30 After implementation of all KT strategies was complete, follow-up discussion and feedback from staff was encouraged at monthly staff meetings, as regular feedback has also been used as part of successful multifaceted interventions aimed at encouraging evidence-based practice of physical therapists. 31 Opinion leaders. The goals of opinion leader involvement were to address barriers such as lack of familiarity with STOM and lack of training in administration of STOM. Opinion leaders also promoted facilitators such as support of colleagues in the use of STOM. The involvement of opinion leaders has been used to encourage evidence-based practice by physical therapists 28, 32 and occupational therapists. 29 At BIDMC, more experienced clinicians who were acting as mentors in a preexisting mentorship program 33 were recruited as opinion leaders in the days and weeks following the initial educational sessions. These opinion leaders (mentors) as well as all staff clinicians (mentees) were encouraged to discuss STOM in the context of patient care as part of regular, weekly 30-minute mentoring meetings. They were also encouraged to incorporate and practice use of STOM during mentor-supervised cotreatments, which allowed for mentee practice in administration of STOM. The oneon-one meetings and cotreatments also allowed for personal feedback, which is a suggested method important for helping clinicians incorporate evidence into practice. 34 Audit and feedback. Audit and feedback were the final KT strategies employed. Auditing refers to the objective measurement of clinician performance following a specific intervention aimed at behavior change. Feedback refers to the process of providing clinicians with the results of an audit. The authors performed an audit of medical records to assess the frequency of STOM use and interpretation by physical therapists in the department; these steps are described in further detail in the next section. Based on the results of this audit, potential areas for improvement were identified and all physical therapists were provided with feedback regarding their frequency of using STOM. Feedback was presented in terms of the performance of the entire department rather than individual performance. Specific clinical scenarios in which therapists were less likely to use or interpret STOM were illustrated, and staff were provided with tips to improve frequency of use and interpretation. According to a recent systematic review, audit and feedback generally leads to small, but potentially important improvements in professional practice. 35 
Data Sources, Searches, and Collection
Following the implementation of all KT interventions, 5 data collection periods were identified, each 7 days in duration (Fig.) . The medical center's electronic provider order entry system allowed for the identification of every patient who received a physical therapist consult during each data collection period. Medical record review occurred for each patient who received a physical therapist consult and a subsequent physical therapist evaluation during any of the data collection periods. Evaluations were excluded if performed by part-time staff, by one of the authors, or by a therapist with affiliating clinical students, as the students had not participated in all educational sessions. Otherwise, all physical therapist evaluations were included, regardless of diagnosis.
A physical therapist student at Boston University was recruited to assist with data collection. A data collection form was created with explicit instructions to allow for standardization of the process. Data collected included use of STOM as well as interpretation and application of STOM in a therapist's assessment statement or goals. A STOM was counted as having been used by the therapist if it was explicitly named and if all items appeared in the examination portion of the physical therapist initial evaluation. A STOM was only counted as having been interpreted if the specific STOM was cited by name in the physical therapist's assessment statement or goals. Fifty charts were initially reviewed by the student and study authors to allow for comparison of results in order to ensure consistency. The authors found 100% agreement in data collection for these medical records. Given that no errors or difference of opinions were noted between data collectors, the student proceeded in collecting all data. Data were stored in BIDMC's secure electronic data storage system called RedCap.
Data Analysis
Ordinal variables were summarized using medians with first and third quartiles. Logistic regression models were used to evaluate the use and interpretation of STOM. Generalized estimating equation methods were applied to account for within-provider correlation, and an autoregressive correlation structure was utilized. In order to assess trends over time, the primary factor of interest was the observation period. An unadjusted model and a model adjusted for patient age and staff experience level was fit for each outcome. Patient age was categorized into 1 of 5 groups (<50, 50-64, 65-79, 80-89, and 90+ years), and physical therapist experience was categorized into groups according to BIDMC's career ladder. This career ladder takes into account years of experience and professional accomplishments and is described further in a previously published report. 35 Estimated OR with 95% confidence intervals were reported based on these models. All analyses were conducted using SAS Statistical Software (SAS Institute, Cary, NC).
Results
Across all data collection periods, a total of 963 patient encounters were evaluated, with a similar number of evaluations occurring during each data collection period. The median age of the patients for whom evaluations were performed across all data collection periods was 69 years (interquartile range [IQR]= 57-80). The median staff-level experience of the physical therapist performing the evaluations was level 2 (IQR=1-3).
The analysis of the primary aim of this QI effort is presented in Table 3 . In the logistic regression models, the final 3 data collection periods were collapsed into 1 group given the presence of zero cells in the independent variable (in periods 4 and 5, STOM were utilized 100% of the time). The model demonstrated significant differences across data collection periods (P < .0001). As compared to period 1, the unadjusted model revealed a substantial increase in STOM use in period 2 (OR = 124.1), and an even greater increase in subsequent periods (OR = 1134.5). When patient age and staff-level experience were controlled for in the adjusted model, similar results were observed (P < .0001, OR = 160.9 for period 2 and 1803.8 for periods 3-5).
The analysis of the secondary aim is presented in Table 4 . In the unadjusted model, interpretation increased monotonically over the data collection periods (P < .0003), with OR of 2.1, 16.1, 22.6, and 40.2 in periods 2 through 5, respectively. Similar results were seen in the adjusted model when controlling for patient age and staff experience.
Discussion
It has been suggested that the use of explicit conceptual frameworks by clinicians and researchers conducting KT interventions is associated with a range of potential benefits. 36 The QI project described above fits into the theoretical framework developed by Straus and colleagues to describe the knowledge-to-action process. 37 These results suggest that the significant increase in STOM use over time was associated with KT strategy interventions, rather than due to chance. It also suggests that the QI interventions were effective in achieving the primary goal of this study. Prior to the implementation of this QI effort, rates of use of STOM at BIDMC were similar to those cited in published reports. 10 After the implementation of the first KT strategy manager mandate, there was a considerable increase in the use of STOM, but not in the application of STOM. However, the implementation of a more comprehensive approach utilizing a variety of KT strategies was associated with a higher frequency of interpretation and application of STOM.
The consideration of physical therapist daily workflow in clinical practice was integral to the overall success of this QI project. Following chart review and prior to evaluation, therapists had the ability to access their pocket cards, which included a list of all the patient populations in which each STOM had been validated, to help in the decisionmaking processes regarding the selection of the most appropriate STOM. The pocket cards also included a list of the type of psychometric data available, so the therapists could select a STOM that would be able to aid in answering a particular clinical question. During evaluations, these pocket cards also provided a reference regarding technically correct administration of the STOM. After completing the evaluation and during documentation, therapists had immediate access to the EHR templates that facilitated the interpretation and the application of the results of the STOM. Additionally, the mentors who acted as opinion leaders were available during patient care to provide support in the technically correct administration of a measure or to answer questions regarding the application of results of STOM to specific patients.
The Measures Selection Committee was also key to the success of this effort. Assuming that physical therapists would be more likely to use STOM that had relevant clinical utility in the acute care setting, the committee prioritized measures that provided information regarding: projection of discharge disposition, change in functional status over time, short-or long-term functional prognosis, and fall risk. Preference was also given to measures developed or studied specifically in the acute care setting, as well as to measures that were highly recommended for use in acute care by the APTA Evaluation Database to Guide Effectiveness (EDGE) task forces. The EDGE task force was formed in order to come to an agreement on the best outcome measures to use for certain patient populations. 38 Other practical considerations regarding the selection of specific STOM included the staff's preexisting familiarity with certain measures, as well as the ease with which a therapist could administer a measure. Priority was given to measures that could be completed quickly and with minimal equipment requirements. Performance-based measures were chosen over self-report measures out of concern that for patients in acute care, self-report measures may be confusing, difficult to complete, and 
Limitations
There are a number of limitations to these findings regarding the effectiveness of this QI project. Due to routine staff turnover, a rotating schedule with transition to different patient populations, and assignment of students over the 2-year course of the improvement effort, there was some heterogeneity of groups of physical therapists at different periods of measurement. The authors were initially concerned that this may limit comparison between groups; however, given that the authors wished to measure a desired effect on the practice of the department as a whole, the authors considered the QI project a success. Statistical analysis also accounted for the heterogeneity of groups of physical therapists at different data collection periods. In addition to use of the adjusted models to account for staff experience at each time period, analysis revealed strong serial correlation of observations within providers. This means that once a physical therapist made a behavior change and began using and interpreting a measure, they were likely to continue doing so over the course of time. This significant relationship demonstrates the exact nature of the behavior change the authors hoped to demonstrate.
The relatively limited number of STOM developed and studied in acute care populations as well as limited psychometric information for different measures, were challenges in choosing, implementing, and interpreting a measure. Lack of a control group reduced the authors' ability to control for extraneous variables such as continuing education courses pursued by physical therapists, which could also influence the frequency of STOM use. Additionally, setting specific barriers and facilitators were not identified through clinician surveys within our department, but rather through previous published literature reviews.
In terms of the application of KT strategies, a more robust system for continual audit and feedback, including the provision of feedback based on individual performance, may have resulted in even higher levels of behavior change between periods 4 and 5. Finally, when considering data collection, the frequency of STOM interpretation and application reported may have been underestimated. A STOM was only counted as having been interpreted by the therapist if the measure was specifically cited in the assessment statement, or if a goal was written with reference to MDC/MCID.
Conclusions
The results of this QI effort are encouraging. They suggest that systematic implementation of KT strategies that are tailored to the specific needs of a practice setting is associated with an increased use and interpretation of STOM by physical therapists. Given adequate time devoted to research, development, and staff education-as well as consideration of health care funding-the implementation of the KT strategies described in this report is feasible in any acute care physical therapy department and potentially in other settings as well. [50] [51] [52] [53] [54] [55] [56] [57] Statements in all caps guide therapists to paste the correct information in the correct portion of the evaluation documentation. Sample statements are provided, and the therapist is responsible for selecting the statement that best addresses the most relevant clinical question. 
